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I. 



INTRODUCTION 



A. BACKGROUND 

Entrepreneurship is alive and well in America. As our 
economy becomes more tightly integrated with the world's 
economy, however, even the small business manager is finding 
that competition for scarce resources is growing keener. 
Sound financial decision making, consequently, is more 
critical today than 20 years ago. Small business managers 
need quick access to structured information that will aid 
them in their decision making process. 

The computer age has brought a wealth of new 
technologies to the marketplace that show promise as 
decision making tools. Microcomputers today are as fast and 
have as much storage as mainframe computers of the 1970' s, 
providing execution speed and storage capacity essential to 
a decision support system that must analyze large amounts of 
data and respond to a rapidly business environment. 

Software has also grown quickly in capability. Highly 
sophisticated electronic spreadsheets such as Lotus 
Development Corporation's 1-2-3 can function as databases, 
presentation graphics generators, and analytical tools. 

Macro languages provide the developer with the ability to 
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access these tremendous capabilities and combine them into 
complete application packages. 

Accessing all this powerful technology requires 
overcoming a learning curve that is often very steep. 
Although the cost of these technologies is steadily 
dropping, it remains significant for the small business. 
Hiring an application programmer is not practical for the 
small business manager who may be working out of his garage. 
The electronic spreadsheets, therefore, need to be simple 
enough so that the average businessman can produce 
applications that store, analyze, and display data. 

B . PURPOSE 

This thesis develops the first module of an integrated 
decision support system that will help the small business 
manager to be more productive. The system is called the 
Small Business Decision Support System (SBDSS) . 

Specifically, this module integrates and automates the 
reporting of financial statements and business performance 
measures. The system provides: 

• Highly integrated financial statements that only require 
one-time data entry to increase data consistency. 

• Ready access to the previous 12 months of financial data 
and statistics. 

• The ability to reproduce financial data in a report 
format . 
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• The ability to do trend analysis of financial data and 
to display the results of this analysis in a graphical 
form. 

• An easy to use and intuitive menuing system. 

• A high degree of self-documentation and other features 
to enhance maintainability and connectivity with future 
modules. 



C . RESEARCH QUESTIONS 

The thesis has one primary research question: Is it 

possible to integrate and automate the time intensive task 
of developing financial statements and associated plots of 
performance indicators? In addition, the following two 
questions helped guide the research: 

• Is Lotus 1-2-3 Release 3.0 an effective development 
environment for a small business manager, who is a 
computer novice, to develop useful decision support 
tools? 

• Can a system be designed to reduce redundant data entry 
and thus improve data consistency across highly 
integrated financial statements? 

D . CHAPTER OUTLINE 

This thesis has five chapters. Chapter I, Introduction, 
provides a background to the factors that spawned the need 
for this research. The purpose of the thesis and the 
associated research questions are described in detail. 
Chapter II, Financial Reporting, explores the function, 
design, and interrelationships of financial reports. 
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Chapter III, System Architecture, provides an overview of 
the structure of the system. Particular emphasis is given 
to the menu hierarchy. Chapter IV, System Demonstration, is 
a user's manual to SBDSS. Chapter V, Conclusion, covers 
lessons learned from this research and recommendations for 
areas of future research. 
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II. FINANCIAL REPORTING 



A. BACKGROUND 

Webster's dictionary defines accounting as "the system 
of recording and summarizing business and financial 
transactions and analyzing, verifying, and reporting the 
results." [Ref. l:p. 50] Accounting, therefore, bridges the 
gap between business operations and decision makers inside 
and outside a business entity. Accurate, highly summarized 
accounting information is critical to the decision making 
process. Making decisions is essentially a risky endeavor 
since the aim is often to affect future events. Highly 
summarized and accurate accounting information reduces the 
risk associated with decision making. Managers, bankers, 
and others thus have an insatiable appetite for such 
information . 

The reporting function is of critical importance to any 
accounting system. The key is to understand what 
information is relevant to which decision makers and in what 
form is it best to communicate this information. A useful 
analogy is to view the reports generated by an accounting 
system as the gauges in the cockpit of a commercial 
airliner. Each gauge presents data in one form or another 
about the operation of the aircraft. This data is relevant 



5 



to one or more of the aircrew at, various times and thus 
becomes information. A particular gauge may not be 
singularly important. Taken in sum with other gauges or 
compared to past information, however, the information 
displayed takes on greater importance. From the cockpit of 
their aircraft, the aircrew can determine the aircraft's 
operating efficiency and make the decisions necessary to 
ensure the effectiveness of the flight. 

Many people receive accounting information from 
business. Each user of accounting information requires that 
it be presented in a particular form and have a particular 
content. Figure 1 details the major forms of accounting 
information produced by the accounting system of a business 
and the corresponding groups of users for that information. 

The focus here is on the common financial statements 
provided to users both inside and outside a business. 
Financial statements aid decision makers in finding the 
financial strength, profitability, and outlook of a 
business. These statements are the primary source of 
information to users outside the business [Ref. 2:p. 6]. 
Bankers, brokers, and government regulatory agencies are 
keenly interested in the financial health of business 
organizations. A tremendous volume of accounting data is 
generated by modern corporations. Therefore, the 
information contained in financial reports must be of a 
highly summarized nature ye_ focused enough to be relevant. 
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Figure 1. Accounting Information Users [Ref. 2:p. 7] 



Financial statements, if they are to be useful, must be 
capable of being easily compared to past statements. 
Fortunately, the accounting profession over the years has 
developed generally accepted accounting principles (GAAP) . 
They are "the accounting concepts, measurement techniques, 
and standards of presentation used in financial statements." 
[Ref. 2;p. 30] These principles make financial statements 
easily comparable from one year to the next. Decision 
makers thus can view the financial performance of a business 
organization in a historical perspective and derive the 
information necessary to chart the organization's future 
course. Investors and bankers can better decide that 
companies show promise to make the allocation of scarce 
capital more efficient. Adherence to these principles also 
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increases the reliability of reported information [Ref. 2:p 
11 ] . 

The accounting profession must work diligently to keep 
abreast of changes in the laws that regulate economic 
activity and in the diversity of the economic activity 
itself. Maintenance of the generally accepted accounting 
principles is the chief responsibility of the Financial 
Accounting Standards Board (FASB) . The FASB has seven 
members. Thei backgrounds range from public and private 
accounting to accounting education. The FASB is a private 
entity. Traditionally, accounting standards have been 
developed and refined in the private sector. The federal 
government also exercises much influence in this area. The 
Securities and Exchange Commission (SEC) regulates the 
content and reporting standards of financial statements for 
any corporation that offers securities to the public. [Ref 

2:pp. 11-12] 

B. THE COMMON FINANCIAL STATEMENTS 

The four most common financial statements reported 
externally are the balance sheet, income statement, 
statement of retained earnings, and statement of cash flows 
Although derived from the same accounting records, each 
statement takes a somewhat different view of the well being 
of a business. Taken in sum with past statements, they are 
tremendous sources of information relating to business 
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operations. Financial statements are typically a page in 
length. Each has a heading consisting of the name of the 
business organization, the name of the statement, and the 
end date of the period covered by the statement or the date 
that the report was prepared. Normally, these statements 
are prepared annually. Many businesses, however, compile 
them on an interim basis such as monthly or quarterly to 
make better use of their information. The following 
paragraphs describe each of these statements, its particular 
uses, and its interrelationships with the other statements. 

1 . BALANCE SHEET 

The balance sheet is also known as the statement of 
financial position [Ref. 3:p. 35]. It is a snapshot of a 
business's financial position on a particular date. The 
balance sheet has two parts: the heading and the body. As 
illustrated in Figure 2, the body has three sections: 
assets, liabilities, and stockholders' equity. The ordering 
of the elements in each section follows an established 
pattern. The first asset listed is always cash. Following 
cash are assets such as accounts receivable and supplies. 
They will be converted into cash or consumed in business 
operations in the near future. The last assets listed are 
more permanent such as land and equipment. Finally, the 
liabilities are always found above the stockholders' equity. 
[Ref. 2:pp. 15-16] 
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VAGABOND TRAVEL AGENCY, INC. 






Balance Sheet 






Deceiber Jl, 19„ 




Assets 




Liabilities k Stockholders’ Equity 


C&sh 


) 40,500 


Liabilities; 




Motes receivable. . . . 


50,000 


Notes pajable 

Accounts payable 


( 26,000 


Accounts receivable. 


62,500 


36,000 


Supplies 

Lsnd 


^000 
100 000 


Incoie taxes payabl 


18,000 


Building 

Office equipiest. . . . 


90,000 

5,000 


Total liabilities 

Stockholders’ equity: 
Capital stock (225,000 


( 80,000 






Retained earnings. 45,000 


270,000 


Total 


(350,000 


Total 


‘350,000 



Figure 2: The Balance Sheet [Ref. 2:p.l5] 



Assets are defined as "economic resources owned by a 
business that are expected to benefit future operations." 
[Ref 2:p. 29] Assets may either be tangible or intangible. 
Tangible or physical assets include such things as 
buildings, cash, and office equipment. Intangible assets 
are often in the form of legal claims or rights. Patent 
rights are an example of this. Assets, despite of their 
form, are recorded at their original (historical) cost. 

This is called the cost principle. The principle, however, 
creates a problem when someone wants to know how much a 
business is currently worth. [Ref. 2:p. 16] 

Accountants make several assumptions when following the 
cost principle. First, accountants assume that assets are 
purchased for use and not for resale. This is called the 
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going-concern assumption. A business is assumed to be a 
continuing enterprise. Thus the sale of assets such as land 
and equipment could seriously impact business operations. 

The actual value of the assets is not as important as the 
intention to sell them. Second, accountants assume that the 
dollar is a stable unit of measurement such as the meter. 
This works well in times of stable prices. Excessive 
inflation, however, can render the asset costs meaningless. 
The cost basis for valuing assets ignores the tremendous 
fluctuation between the purchasing power of the dollar 
through time. [Ref. 2:pp. 17-18] 

The FASB has attempted to eliminate this weakness of 
cost basis valuing for assets. The results were not 
encouraging. The cost of determining current market values 
and price-level adjustments was greater than the benefits 
provided. Accountants can point to the objectivity 
principle as justification for using the cost principle. 

This principle says that an asset's valuation should be 
factual and verifiable. Whereas market values are 
constantly changing, the price paid for an asset is recorded 
in the business's accounting records. This is an accurate 
reflection of the owner's valuation of the asset at the time 
that it was purchased. [Ref. 2:pp. 17-18] 

Liabilities are the next section in the body of the 
balance sheet. Liabilities are also commonly known as 
debts. Two liabilities are worth noting. Accounts payable 
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is _he liability created by the purchase of goods or 
services on credit. Notes payable arise from the borrowing 
of money to meet the business's goals. The business asks a 
lender to provide a specific sum of money. The lender in 
return requires that the money must be repaid by a specific 
time and that the repayment includes interest. The business 
then issues a formal written promise to repay the money 
under the restrictions required by the lender. [Ref. 2:pp. 
18-19] 

The ast section of the body of the balance sheet is 
owners' equity. If the business issues public stock, this 
section is called stockholders' equity. Owners' equity 
represents the funds invested by the owners. This is a 
residual amount since the claims of creditors must legally 
be fully satisfied first. The accounting equation states 
that assets equal liabilities plus owners' equity. To 
clarify the meaning of owners' equity, it is often rewritten 
as owners' equity equals total assets minus tc il 
liabilities. This emphasizes the point that owners' equity 
is a residual claim on the business' assets. Owners' equity 
can be increase either by funds invested by the owners or by 
profits from the business' operations. Conversely, owners' 
equity can only be decreased by distribution of assets to 
the owners or by losses incurred in the operation of the 
business. [Ref. 2:pp. 19-21] 
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Owners' equity normally has two components: capital 

stock, retained earnings. Capital stock represents the 
funds invested in the business by the owners. Capital stock 
is composed of shares. People who hold these shares are 
called stockholders. Retained earnings represent those 
funds not distributed to the owners and retained in the 
business. The distribution of funds to the owners is in the 
form of dividends. [Ref. 2:pp. 20-21] 

2 . INCOME STATEMENT 

The income statement shows "the operating results of 
a business by matching the revenue earned during a given 
period with the expenses incurred in obtaining that 
revenue." [Ref. 2:pp. 101] The income statement views the 
organization over a period rather than on a specific date. 
This is necessary to understand a business's economic 
performance as represented by the term net income. The loss 
or gain in resources over a period is much more meaningful 
to decision makers than the loss or gain for a single day. 

The income statement is divided into revenue and 
expenses (Figure 3) . "Revenue is the price of goods sold 
and services rendered during a given accounting period." 
[Ref. 2:p. 86] When a business provides services or 
delivers goods to a customer it receives payment immediately 
or it bills the customer for future payment. The future 
payment is called an account receivable. Revenue can be 
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separated on an income statement into many categories such 
as sales, interest earned, and fees earned. Revenues are 
recorded at the time the services are provided or goods sold 
to the customer rather than when the cash payment is 
received. This is known as the realization principle that 
is another generally accepted accounting principle. [Ref. 

2:p. 86] 

Expenses, on the other hand, "are the cost of the goods 
and services used up in the process of earning revenue." 
[Ref. 2:p. 87] They are, then, the costs associated with 
developing, producing, marketing, and selling a product. 
Expenses can be placed into many categories from employee 
salaries to depreciation of buildings. To determine net 
income accurately, all expenses must be offset by the 
revenues they produced. This is called the matching 
principle. There should be a cause and effect relationship 
between all expenses and revenues reported for a given 
period. Recording expenses is not based on when the cash 
payment was made. Rather, it is based on the period in 
which the expenditure produced or help d produce the 
revenue. [Ref. 2:p. 87] 
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Oinric IKITIIC GOODS 






locoie StiteieDt 






for the Te»r 8DdiD| Deceiber 31, I9_ 






leveDue: 

Stlei 






1617,000 

17,000 


Lets: Sties returos tod illoviDcei. . . 
Silei diicouots 




5 12,000 
5,000 


let iiJei 






1600,000 


Colt of foods told: 

hveatory, Jid. 1 




$ 60,000 


Porchisei 

Lets: Porchiie retorQi tod 

illoviDces $6,700 

Porcbase diicouDti 3,300 


h6t000 

10,000 




let purchases 

Add: TraoiportatioD'iD 


1301,000 

13,000 






Deli?ered cost of purchaiei 


370,000 




Cost of foodt available for tale 

Lets: loveotor;, Dec. 31 




1430,000 

70,000 




Cost of foods sold 






360,000 


Gross profit oo sales 






1240,000 


Operatinf eipenses: 

SelliQf eipenses; 

Sales salaries. 

Advertisinf 

Delivery service 


( 14,000 
29,000 
10,900 
5,000 






Depreciation 






Total selliDf expenses 

General & adiioistrative expenses; 

Office salaries 

Utilities 

Depreciation 


1 57,000 
2,100 
2,000 


1119,900 




Total feneral 4 adiiniitrative expenses... 


61,100 




Total operatinf expenses 






161,000 


Incoie froi operations 

Incoie taxes expense 






5 59,000 
9,000 


let incoie 






1 50,000 



Figure 3. The Income Statement [Ref. 
2:p. 190] 



3. STATEMENT OF RETAINED EARNINGS 

The retained earnings statement shows the change in 
retained earnings during an accounting period (Figure 4) . 

As stated earlier in the discussion of the balance sheet. 
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retained earnings are that part of owners' equity that is 
generated by the profitable operation of the business. They 
are retained by the business rather than being distributed 
to the owners as dividends. 



GREENBILL REAL ESTATE 




Stateieot of Retained EarninRa 




Por the (onth Ended October 31, 19_ 




Retained earninfs. Sept. 30, 19 

Net incoie for October 


... 1 -0- 


... 2,571 


Subtotal 


... $2,571 


Less; Dividends 


... 1,800 


Retained earnings, Oct 31, 19_ 





Figure 4. The Statement of Retained Earnings 
[Ref. 2:p. 101] 



4. STATEMENT OF CASH FLOWS 

The fourth common financial statement is the 
statement of cash flows (Figure 5) . This statement builds 
upon the information contained in the previous statements. 
Though the balance sheet helps figure out solvency and the 
income statement helps determine profitability, users of 
this information also need to assess a business's ability to 
remain solvent. The basic purpose of the statement of cash 
flows is to provide information on the origin and amount of 
cash receipts and on the destination and amounts of cash 
payments. Cash is defined by the FASB to include cash and 
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cash equivalents. Cash equivalents are highly liquid, short 
term investments such as money market funds and Treasury 
bills. [Ref. 2;pp. 543-547] 



ILLISOK CORPORATION 
Stateient of Cash Flovs 
For the Tear Ended Deceiber 31, 19 



Cash flows froi operating activities; 

Net cash flow froi operating activities I 50,000 

Cash flows froi investing activities; 

Purchases of larketable securities ) (65,000) 

Proceeds froi sales of larhetable securities... 40,000 

Loans lade ( 17,000) 

Collections on loans 12,000 

Cash paid to acquire nlant assets ( 160,000 ) 

Proceeds froi sales oi plant assets 75,000 



Net cash used b; investing activities ( 1 15,000) 



Cash flows froi financing activities; 

Proceeds froi short*teri borrowing ( 45,000 

Pajients to settle sbort*teri debts (55,000 ) 

Proceeds froi issuing bonds payable 100,000 

Proceeds froi issuing capital stock 50,000 

Dividends paid (40,000) 

Net cash provided bj financing activities 100,000 



Net increase (decrease) in cash 6 35,000 

Cash and cash equivalents, beginning of jear 40,000 



Cash and cash equivalents, end of year t 75,000 









545] 



The body of the statement of cash flows is divided into 
four parts. The first section, cash flows from operating 
activities, is of critical importance. A business that 
cannot raise funds from operations will be hard pressed to 
gain sufficient funds from investing and financing 
activities to remain solvent. In addition, investors and 
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lenders will not conunit their funds to a business that 
cannot develop sufficient funds from its operating 
activities to make interest payments, pay dividends, 
etcetera. The second and third sections detail the net cash 
flow from investing activities and from financing 
activities. The fourth section displays the net change in 
cash during the period. 

C. REIATIONSHIPS BETWEEN FINANCIAL STATEMENTS 

Financial statements by virtue of the common source of 
their data, are highly interrelated. Each provides a unique 
view of the business enterprise. This view conveys a large 
amount of information to user. Taken in sum with the other 
reports, however, the different views become a more coherent 
picture of the business enterprise's financial well being as 
a whole. For example, the casual user may be tempted to 
view a decrease in retained earnings between two successive 
balance sheets as a poor trend. To identify the natur of 
the decrease, the user should look at the statement of 
retained earnings and the income statement . The statement 
of retained earnings shows how much of the net income went 
to the owners as dividends. The remaining amount when added 
to the retained earnings from the previous accounting period 
becomes the retained earnings for the current period. The 
income statement then goes into greater detail explaining 
the reasons behind the size of the net income. 
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similarly, the change in cash from one balance sheet to 
the next cannot be explained without looking at the 
statement of cash flows. The statement of cash flows goes 
into great detail explaining the inflows and outflows for 
the organization's cash and cash equivalents. 

Nearly every entry in the statement of cash flow is 
dependent on information from the balance sheet or the 
income statement. The net cash flow from operations is 
equal to cash received from customers plus investment income 
minus the cash payments for merchandise and expenses. These 
quantities are accrual based measurements and must be 
converted to a cash basis before they can be used. The 
following examples describe this conversion process and 
illustrate the interdependence of these financial 
statements . 

The entry Cash Received From Customers may simply be 
equal to the sales made for cash. Sales, however, are often 
made on credit. This is called accounts receivable and it 
is on the balance sheet. If accounts receivable increased 
during an accounting period, then the sales made on credit 
exceeded the cash collected on outstanding credit sales. 
Thus, the true cash received from customers would be equal 
to net sales minus the increase in accounts receivable. 
Similarly, if accounts receivable decreased during an 
accounting period, then credit sales were less than the cash 
collected on the outstanding credit sales. Thus, the true 
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cash received from customers would be equal to net sales 
plus the decrease in accounts receivable. The following 
formula summarizes this discussion [Ref. 2:p. 551]: 

• Cash received from customers = 

Net sales + decrease in accounts receivable} 
or - increase in accounts receivable} 

The entry Cash Payments For Expense is usually very 
different from the amount of expenses shown on the income 
statement. The amount of expenses on the income statement 
is equal to goods and services used during the accounting 
period. There are several reasons for the difference. 

First, several expenses do not require a cash payment. 
Therefore, such non-cash expenses as depreciation, though 
accounted for on an accrual basis, must be deducted from the 
total expenses. [Ref. 2:p. 553] 

Second, difficulty arises because expenses are recorded 
when their associated goods or services are used that may 
not be when the cash payment for the expense was made. 
Payments made in advance, such as insurance, become an asset 
)cnown as a prepaid expense. An increase in prepaid expenses 
must be added to total expenses whereas a decrease must be 
subtracted. If cash payments are not made until a following 
period, they become a liability called accrued expense 
payable. If accrued expense payable increases, then 
expenses purchased on credit have exceeded cash payments 
made on the liability. Therefore, the increase should be 
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subtracted from total expenses. The converse is also true. 
The following formula summarizes the this discussion [Ref. 

2 : p . 553 ] : 

• Cash payments for expenses = 

Expenses - Depreciation and other noncash expenses 
+ (increase in related prepayments} 
or - (decrease in related prepayments} 

+ (decrease in related accrued liabilities} 
or - (increase in related accrued liabilities} 

The income statement, statement of retained earnings, 
and statement of cash flows, in essence, form a bridge 
between consecutive balance sheets. They allow the user to 
go beyond simple horizontal (trend) analysis. Using 
vertical analysis on these other statements brings meaning 
to the changes seen in the balance sheets. A useful analogy 
is a sailor who watches the surface of the ocean for signs 
of change. Though the swells increase with the passing 
days, he cannot be sure if a storm is coming his way or 
whether it will pass harmlessly by hundreds of miles away. 

If he has Icnowledge of the changes in barometric pressure, 
temperature, wind direction, ocean temperature, etcetera, 
which is the third dimension, he would )cnow why the swell 
had changed and if he needed to chart a new course. 
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III. SYSTEM ARCHITECTURE 



A. METHODOLOGY 

This system was developed through prototyping. This 
methodology was chosen for the following reasons: 

• The intended user was uncertain about system 
requirements . 

• It provides a working model quickly that aids the user 
in discovering his real requirements. 

• It encourages active end-user participation. 

• It allows for rapid development of a working system. 

This is necessary due to the lack of development time. 

• Its iterative nature provides an opportunity to more 
quickly overcome the learning curve for the development 
platform. 

• It allows for the early detection of errors. 

B . STRUCTURE 

The Small Business Decisi.n Support System (SBDSS) is 
designed as a stack of four spreadsheets within one file. 
This reduces the overhead associated with linking several 
files together. Functionality is divided between the 
spreadsheets to simplify maintenance. Spreadsheet A 
contains the financial data. Spreadsheet B contains the 
User Data Entry Form. Spreadsheet C contains all the macros 
which power the system's menus. Finally, Spreadsheet D 
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contains the program documentation consisting of range 
names, their locations, and brief definitions. 

1 . Spreadsheet A 

Spreadsheet A is the financial data storage area for 
the system. Though Lotus 1-2-3 can function as a 
sophisticated database, this database is designed as a 
series of reports. Each series of reports is assigned a 
range name. The reports on the left are called JANUARY and 
the far right reports are called DECEMBER. Within each 
range there are six reports corresponding to the financial 
reports required by the user each month: Income Statement, 

Statement of Retained Earnings, Balance Sheet, Statement of 
Cost of Goods Sold, Statement of Cash Flows, and Performance 
Indicators. Figures 6 through 11 provide examples of each 
financial report. 



SAPWA 



Stiteient of Rettioed Eorniogs 




hr the lODth eodiog 01/31/90 




Retsioed earoisgs as of 12/31/99 


10.00 


Ret incoie for ’current lonth' 


{0.00 


Less; Dividends 


£0.00 



Ret»ined earningg for 01/31/90 lO^OO 



Figure 6. Statement of Retained Earnings 
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SAFVA 








Incoie Stateient 








For the Month Ending 01/31/90 








Kevenue: 








Sales 




{0.00 




Less: Sales tax 




{0.00 




Net sales 




{0.00 




Interest Earned 




{0.00 




Total revenue 






{0.00 


Cost of Goods Sold; 








Inventorj, beginning of lonth 




{0.00 




Purchases 


{0.00 






Add: Custois 


{0.00 






Freight 


{0.00 






Delivered cost of purchases 




{0.00 




Cost of goods available for sale 




{0.00 




Less: Inventorj, end of lonth 




{0.00 




Cost of goods sold 






{0.00 


Gross profit on sales 






{0.00 


Operating expenses; 
Selling expenses 




{0.00 




Marketing expenses; 








Advertising 


{0.00 






Exhibitions 


{0.00 






Seiinars 


{0.00 






Total larketing expenses 




{0.00 




General A adiin. expenses; 








Office salaries 


{0.00 






Dtilities 


{0.00 






Travel 


{0.00 






Interest 


{0.00 






Other 


{0.00 






Total general 1 adiin. expenses 


• 


{0.00 




Total operating expenses 






{0.00 


Incoie froi operations 






{0.00 


Incoie tax expense 






{0.00 


Net incoie 






{0.00 



Figure 7. Income Statement 
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01/31/90 



SAPWA 

Balance Sheet 
For the looth ending 

Assets: 



Current assets: 




Cash 


£0.00 


Bank 


£0.00 


Accounts receivable 


£0.00 


Prepaid expenses 


£0.00 


Merchandise inventory 


£0.00 


Consuiable supplies 


£0.00 



Total current assets 
Plant and equipment: 



Office equipment 


£0.00 


Furniture 


£0.00 


Building 


£0.00 


Total plant and equipient 





£ 0.00 



£ 0.00 



Total assets £0.00 

Liabilities and Stockholders’ Equity; 



Current Liabilities; 

Accounts payable £0.00 
Incoie taxes payable £0.00 
Notes payable £0.00 



Total current liabilities 
Long ten debt (Notes payable) 

Stockholders’ equity: 

Capital stock £0.00 

Betained earnings £0.00 



Total stockholders’ equity 
Total liabilities and stockholders’ equity 



£ 0.00 

£ 0.00 



£ 0.00 

£ 0.00 



Figure 8 . 



The Balance Sheet 
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SAFVA 

Stateient of Cost of Goods Sold 
For the lonth ending 01/31/90 

Inventory, beginning of lonth 




{0.00 


Purchases 


iO.OO 




Add: Custois 


to. 00 




Freight 


{0.00 




Delivered cost of purchases 




{0.00 


Cost of goods available for sale 




{0.00 


Less: Inventory, end of tonth 




{0.00 


Cost of goods sold 




{0.00 



Figure 9. The Statement of Costs of 
Goods Sold 



SAFWA 

Perforiance Indicators 

For the lonth ending 01/31/90 


Kargin X 


0.00 


Return on "apital 


0.00 


Asset turnover 


0.00 


% of gross largin on sales 


0.00 


Operating expense ratio 


0.00 


Return on cotton stockholders’ 


0.00 


equity 


Vorking capital 


{0.00 


Inventory turnover 


0.00 


Current ratio 


0.00 



Figure 10. Performance 
Indicators 
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SAP»A 








Stateient of Ctsh Flows 








For the lonth ending 01/31/90 








Cash flows froi ooerating activities: 








Cash received froi custoiers 


10.00 






Interest received 


£ 0.00 






Cash provided by operating actys. 


to. 00 




Less; 








Cash paid to suppliers 


fO.OO 






Cash paid to eiployees 


to. 00 






Interest paid 


to . 00 






Incoie taxes paid 


to. 00 






Cash payients for expenses 


to. 00 






Cash disbursed for operating actys. 


to. 00 




Net cash flow froi operating activities 






to. 00 


Cash flows froi financing activities; 








Proceeds, short-ten borrowing 


to. 00 






Proceeds, issuing capital stoc 


to. 00 






Less; 








Payients, short-ten debts 


to. 00 






Dividends paid 


to. 00 


to. 00 




Net cash provided by financing activities 




to. 00 


Net increase (decrease) in cash 






to. 00 


Cash and cash equivalents, beginning of lonth 




to. 00 


Cash and cash equivalents, end of lonth 






to. 00 


Figure 11. Statement of 


Cash 


Flows 





Spreadsheet A also contains copies of the User Data 
Entry Form inputted for each month. These forms are located 
below the respective month's range of reports. They are 
not, however, associated with these range names. Subsection 
2 provides further detail on this form. 

This approach has several advantages. First, the 
financial data is stored in the same report that is used for 
both viewing and printing. This consistency makes system 
maintenance less burdensome and helps ensure that the output 
of the system is always identical with the stored data. 
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Printing the reports is greatly simplified. The appropriate 
macro need only print the required range. Advanced 
formatting is not required since fifty-six rows is the 
default printing parameter in Lotus 1-2-3. Thus, all forms 
are printed on a separate sheet without designating page 
breaks . 

Second, storing data in forms also makes it easier to 
develop macros that manipulate the data. Each data element 
is in a fixed locat jn. This eliminates the ne-u to account 
for shifting cell addresses such as occurs when records are 
appended in a standard Lotus 1-2-3 database application. 
Also, many data elements are used elsewhere in the reports 
for a particular month. For example, each form within a 
month has the same date. Copying the date used in the 
Income Statement, the first report, into subsequent reports 
ensures consistency of that data. This also simplifies the 
macro which copies data into the reports for a particular 
month. The particular data element need only be copied once 
into the particular range. After that, embedded formulas 
ensure data consistency throughout all reports. 

In a similar way, when a formula in a report requires a 
data element that is found in a report from the previous 
month, it is very simple to retrieve that data since its 
cell address does not change. For example, in the Statement 
of Retained Earnings for each month there are two formulas 
that retrieve data from the previous month. The closing 
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date and the retained earnings for the previous month are 
used as the first inputs for finding the retained earnings 
for the current month. 

Third, since there are only twelve months in the 
database, the user does not have to specify a particular 
year when he/she wishes to view, print, or plot the data. 
This reduces the need for user input. Macros can be much 
simpler when they do not have to deal with error conditions 
created by inaccurate user input. 

Also, the database does not grow with each additional 
month of data. The data input macro overwrites the data 
from the same month from the previous year with that from 
the current year. This keeps the system smaller and less 
likely to exceed the memory resources of the host computer. 
The need for maintenance macros is similarly reduced. There 
is no need to develop macros that purge outdated data. 

A potential weakness is the presence of circular 
references. These are formulas that link the months 
together so that the solution for a formula becomes the 
argument for the corresponding formula in the subsequent 
month. There are two of these references. The retained 
earnings and cash (and cash equivalents) data elements for 
the previous month are used in formulas in the current 
month. If the Global Recalculation setting is set to 
automatic, all formulas throughout the worksheet will 
automatically recalculate if any of the arguments change. 
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Since each month is linked to the one behind and after it, 
the calculations continue until the value exceeds the length 
of a cell. This is cured by setting Global Recalculation to 
manual when the system is started and only allowing macros 
to recalculate specific ranges. 

2 . Spreadsheet B 

Spreadsheet B contains the User Data Entry Form. An 
example of this form can be seen in Figure 12. This form is 
used as a template for entering each month's financial data. 
This form takes advantage of the difference in color between 
protected and unprotected cells to distinguish the inputted 
data, in green, from data element labels, in white. The 
form also contains embedded formulas for converting between 
currency amounts in U.S. dollars and British pounds. 



1 1 

< Dier DftU tDtrj fori < 

1 1 




Date: (fonit IV/DD/TT) 


> 


< 


Salet: 


> 


< 


Stlei tu: 


> 


< 


loterest earied: 


> 


< 


Fvrchaiei for iiveitor;; 


> 


< 


Cotioit OB porchiiet: 


> 


< 


freifbt ob Mrcbaiet: 


> 


< 


iBvcBtorj, eid of lOBth: 


> 


< 



Figure 12. User Data Entry Form 
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Sellinf expesfet; 




> 


< 


Advertitiof eipeBtei: 




> 


< 


Eibibitioo eipeoflet: 




> 


< 


Seiisir eipefiBee: 




> 


< 


Office iilariei: 




> 


< 


Dtilit; eipesies: 




> 


< 


Tri?el eipeuBeB: 




> 


< 


lotereit eipeDtes: 




> 


< 


locoie tax expeote: 




> 


< 


Other expeDies; 




> 


< 


DirideDdt paid: 




> 


< 


Catb OD band: 




> 


< 


laok accouDt balances ; 








1 


1 ‘I* 


> 


< 


2 


1 it I’l 


> 


< 


Excb rate 


> 


< 




Total 


> 


< Press P9 








for total 


Balance of accounts receivable; 




> 


< 


Prepaid expenses: 




> 


< 


Cost of coBiuiable supplies on band: 


) 


< 


Cost of office equipaent ovned: 




> 


< 


Cost of furniture ovned: 




> 


< 


Cost of building (if ovned): 




> 


< 


Balance of accounts payable: 




> 


< 


Incose taxes payable: 




> 


< 


Notes payable (less than one ye( 


|fh , 






1 


B.LS {’i 


> 


< 


2 


T. »’i 


) 


< 


3 


ME {'i 


> 


< 


i 


Otktr (’t 


> 


< 




TottI 


) 


<Press P9 








for total 


Lost ten debt ((reater than one 


' M»r|: 


> 


< 


Capital atock: 




> 


< 


Proceeds froi abort ten borroviaf: 


> 


< 


Proceeds froa issuiaf capital stock: 


> 


< 


Paneits ei short tera debts: 




> 


< 


Press ALT‘I to restart the coaiaid leiu 


Figure 12 (cont) . 


User Data 


Entry Form 
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3 . Spreadsheet C 

Spreadsheet C contains the macros that provide all 
the functionality for the system. Appendix A contains a 
complete listing of all macros found in Spreadsheet C. 
Placing all macros on the same spreadsheet or in the same 
location is extremely beneficial. This application is large 
(over 200 kilobytes of disk space) and spans 4 spreadsheets. 
The operations executed by the macros cover this entire 
workspace. The flow of instructions can be difficult to 
trace. Placing all macros in one location greatly 
simplifies troubleshooting, maintenance and modification. 

4 . Spreadsheet D 

Spreadsheet D contains a complete listing of all 
range names used in the system (see Appendix B) . The cell 
addresses and a brief description also accompany each range 
name. This list is produced by using Lotus' self- 
documentation facilities. This self-documentation feature 
is extremely useful for system maintenance. The list can be 
quickly updated. This gives the maintainer with a current 
and accurate list to use as a reference tool. The 
maintainer, therefore, benefits by having a ready reference 
to allow more rapid troubleshooting and modification. 

C . MENU HIERARCHY 

SBDSS uses a customized menuing interface. This 
approach is very popular among users who only use an 
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application occasionally [Ref. 4:p. 587]. All menu items 
are self-explanatory and use terminology common to the user. 
To reduce the clutter of too many menu items, the menus are 
designed hierarchically. The branching of the hierarchy is 
based on the logical flow of choices that the user makes to 
define what he/she wants to do. The user is able to access 
any of the tools in the system from anywhere in the menu 
hierarchy with only a few keystrokes. 

Using menus has significant advantages. Even the 
occasional user is able to quickly learn how to manipulate 
the system. The user only has to use three keys to access 
all the features available: LEFT ARROW, RIGHT ARROW, ENTER. 

Since the menus will only respond to a few keys as input, 
the macros powering the menus do not have to provide for 
possible error conditions arising from incorrect user input. 
Finally, Lotus 1-2-3 provides a rich macro language that 
makes developing menus somewhat simple and fast. 

Dialogue charts provide a powerful tool for evaluating 
the sequencing and variations of screens seen by the user. 
Figures 13 through 16 are the dialogue charts for this 
system. The bidirectional arrows show that the user can 
move to a subordinate menu or function by selecting that 
menu option. Then, the user can move to a superior menu by 
using the ESCAPE key. The arrows also show the flow of 
control through the menu hierarchy. Each rectangle is 
divided into three parts. The top section contains a number 
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that is used to show the ancestry of any menu or screen. 

The middle section describes the screen, menu, or function. 
The bottom section refers to the user to the approximate 
location of the corresponding macro, menu, or screen in 
Spreadsheet C as illustrated in Figure 17. [Ref. 4:pp. 589- 
591] 




Figure 13. The Main Menu including the Data Input Menu 



34 



2 



Reports 

Menu 



10 





i 




1 


1 




1 


2.1 




2.2 




2.3 




2.4 


View 

Reports (1) 

Menu 

Option 




View 

Reports (2) 

Menu 

Option 




Print 

Reports (1) 

Menu 

Option 




Print 

Reports (2) 

Menu 

Option 


10 




10 




10 




10 


















2.1.1 




2.Z1 




2.3.1 




2.4.1 


Jen-Jun 

Memi 




Jti 1-Dec 
MerKi 




Jen-Jun 

Pi4enu 




Jut-Dec 

l4eou 


11 




12 




T3 




14 






1 


1 










2.1.1 .1 1 


2.2 






2.3.1. 1 




2.4.1. 1 1 


Flr^deJ 

Reports 

for 

JarvJun 




Rnanciai 

Reports 

tor 

Jul-Dec 




RnandeJ 

Reports 

tor 

Jsn-Jun 




Rnandal j 
Reports fl 
tor 1 

Jut-Dec 1 


NA 1 


NA 




NA 




NA [ 



Figure 14. The Reports Menu 
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1 


1 








4.1 
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43 


S«v« sod 
Rspteoe 
Meruj 
Option 




Scveto 

NewRto 

Menu 

Option 




Quit 

Without 

SevinQ 

Menu 

Option 


Z7 




Z7 
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41.1 




42.1 




4.3.1 


Rto Seved 
Messeoe 




Rte Saved 
Messao# 




Warning 

Mesa^je 

about 

Saving 

Chanoee 


30 




30 




31 



Figure 15. The Quit Menu 
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36 




Figure 17. The Macros, Menus, and Screens in 
Spreadsheet C 
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IV. SYSTEM DEMONSTRATION 



The Small Business Decision Support System (SBDSS) is 
designed to provide the user with powerful tools that can be 
accessed via customized menus. Each menu item is carefully 
chosen to be brief yet easily understood by the user. An 
explanatory subtitle accompanies each menu choice and 
reduces the need for help screens. The entire functionality 
of this system is never more than a few keystrokes away. 

This hierarchial, well defined menu system is the key which 
allows the user access to all the tools the system has to 
offer . 

The following paragraphs provide a user's guide to 
traversing the menu structure. The opening screen and MAIN 
menu (Figure 18) are automatically generated when the user 
retrieves the application file. The MAIN menu divides the 
system into four functional modules: DATA INPUT, REPORTS, 

PLOTS, QUIT. The steps in each module are illustrated by 
figures showing examples of the screens seen by the user. 
When appropriate, only a menu is displayed. 

A. DATA INPUT 

The user selects DATA INPUT from the MAIN menu when one 
of four conditions exist. (1) The user needs to input 
monthly data. (2) The user wishes to save monthly data that 
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has already been inputted. (3) The user wants to 
view/modify data that has already been inputted. (4) The 
user wishes to modify inputted data. After selecting the 
DATA INPUT menu, the user is presented the menu in Figure 
19. The menu items enclosed by brackets are not immediately 
visible. They can be found using the arrow keys to move 
left or right and then pressing the RETURN key. There is 
only one INPUT DATA menu item since this function is not 
specific to a particular month. It is used to input monthly 
data into a generic data entry form. SAVE, VIEW, and UPDATE 
DATA are divided into two parts each because each menu item 
is specific to a range of six months: (1) January through 

June, and (2) July through December. 



DATA INPUT 


REPORTS PLOTS QUIT 




Input data 


Save to database View inputted data 


Update data 


i^*******ik*****i^: ******************************************* ****** 


* 




* 


* 




* 


* 




* 


* 




* 


* 


Welcome to the 


* 


* 




* 


* 


SMALL BUSINESS 


* 


* 




* 


* 


DECISION SUPPORT SYSTEM 


* 


* 




* 


* 


Version 1.0 


* 


* 




* 


* 




* 


* 




* 


* 




* 


**************************************************************** 



Figure 18. The Main Menu 
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INPUT DATA SAVE DATA (1) SAVE DATA (2] VIEW DATA (1] VIEW DATA (2) 



Input the new data Into the Data Entry Form 



[UPDATE DATA (1) UPDATE DATA (2)] 



Figure 19. Data Input Menu 



If the user needs to input monthly data, he/she selects 
INPUT DATA. This executes a macro that displays the User 
Data Entry Form and then returns system control to user. 
Figure 20 contains the top portion of this form. Data is 
inputted by scrolling to the appropriate cell, typing the 
value (or label for the month), and pressing return. Two 
fields, bank account balances and notes payable, have notes 
to their right which instructs the user to press the F9 
function key to execute an imbedded formula. Properly 
positioned entries are displayed in green. Entries 
improperly placed appear in white. At the bottom of the 
User Data Entry Form, the user is instructed to press the 
ALT and R keys to return the system to the MAIN menu after 
data input is complete. 
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lIMt MIIIIIIMtItttMItlllMllllllllllllt lilt Mill MIMIttMItlllllt II 

ft * 


^ Dier Dill litrj Fori 




1 

ft 


iitiiitiiiiiiitiiiiiiitiitiiitiiiiitiiiiiiiiittiiiiiit mil till It milt 


D»te: (for»»t H/DO/TT) 


> 


< 


Stlei: 


> 


< 


Silei t&x: 


> 


< 


Ifitereit eiroed; 


> 


< 


Purcbmi for ifiveotorj: 


> 


< 


Coitois OD purcbmi: 


> 


< 


freight OD purcbiiei: 


> 


< 


IfiveDtorj, end of looth: 


> 


< 


Sellioi eipeoies: 


> 


< 


Advertiiioi eipeoiei: 


> 


< 


Figure 20. The User Data 


Entry 


F orm 



After the user restarts the system, the MAIN menu 
reappears with a new system logo screen that is used 
throughout the remainder of the user's session (Figure 21). 
To begin saving the monthly data, the user should again 
select the DATA INPUT submenu. As indicated in the menu's 
subtitle, the user selects SAVE DATA (1) to save data for 
January through June (Figure 22) . SAVE DATA (2) covers the 
months July through December. This division is needed due 
to LOTUS 1-2-3' s limit of eight menu items per customized 
menu. The user is now presented with a choice of six months 
(Figure 23) . Selecting the appropriate month, saves the 
data to the appropriate month's financial reports and 
recalculates them so they are ready to be viewed or printed. 
The system then returns the user to the MAIN menu. 
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DATA INPUT 



REPORTS 



PLOTS 



QUIT 



Input data Save to database View Inputted data Update data 



A* A* 

A A A A 



A A 


A A A A A A A 








A A 


AA A 








A A 


A A A 


A A A A 






A A 


A A A 


A A A 






A A 


A A A A A A A 


A A A 


A A A A 




A A AA 


AA A 


A A A 


A A AA 




A A A A 


AA A 


A A A 


A A 


A A A A 




A A A 


A A A 


A A 


A A A A 


SBOSS 


A A A A A A A 


A A A 


A A 


A A 






A A A 


A A 


A A 




SBOSS 


A A A A 


A A 


A A 








A A AA 


A A 






SBOSS 


A A A A 


A A 



SBOSS 



A A A A 

A A A A 



SBOSS 



Figure 21 . The Main Menu 



INPUT DATA 
Copy data to 


SAVE DATA (1) 
the database l 


SAVE DATA (2) VIEW DATA (1) VIEW DATA (2) 
for January • June 


[UPDATE DATA (1) UPDATE DATA (2)] 



Figure 22. The Data Input Menu 



JAN 

Save 



FEB MAR 
the data 



APR MAY JUN 
for January 



Figure 23. The Save Data Menu 



The user may view and modify the data inputted for any 
month. From the DATA INPUT submenu, the user selects VIEW 
DATA (1) or VIEW DATA (2) (Figure 24) . Now the user must 
select the appropriate month. Selecting a month brings the 
corresponding User Data Entry Form to the screen and 
transfers control back to the user. The user is now free to 
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modify the data in the same way that the data was inputted. 
When modifications are complete, the user presses the ALT 
and R keys to return the system to the MAIN menu. 



INPUT DATA SAVE DATA (1) SAVE DATA (2) 
View the data inputted for January - June 


VIEW DATA (1) 


VIEW DATA (2) 


(UPDATE DATA (1) UPDATE DATA (2)] 



Figure 24. The Data Input Menu 



The modified data must now be saved to the database. 
Again, the user selects DATA INPUT from the MAIN menu. From 
the DATA INPUT submenu, the user must select either UPDATE 
(1) or UPDATE (2) (Figure 25) . The user then selects the 
appropriate month. After the system saves the data and 
recalculates the formulas in the financial reports, the 
system displays a warning message to the user (Figure 26) . 
This message reminds the user to do a manual update to the 
data for every subsequent month up to the current month. 

Many financial reports either directly or indirectly use 
data that results from calculations in the previous month. 
Even if no change is required in the subsequent months, the 
user still must do the updates. 
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SAVE DATA (2] VIEW DATA (1) VIEW DATA (2) | UPDATE DATA ( ll] UPDATE DATA (2] 
Update data inputted for January - June 



[INPUT DATA SAVE DATA (1)] 



Figure 25. The Data Input Menu 






A A 

A A 

* Warning! * 

A A 

* You must update the data in all * 

*. *. 

* subsequent months to ensure * 

A A 

* data accuracy! * 

A A 

A A 



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



Figure 26. Update Data Warning Message 



B. REPORTS 

The financial reports for any of the last twelve months 
can be viewed or printed by selecting REPORTS from the MAIN 
menu (Figure 27) . To view financial reports, select either 
VIEW (1) or VIEW (2) (Figure 28) . The user further defines 
his choice by selecting the desired month from the submenu 
that appears (Figure 29) . The system brings the first 
report to the display and then turns control over to the 
user. The user may now scroll up or down to view all the 
reports. The user should take extreme care not to add, 
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delete, or modify any of the data. When done viewing, the 
user must press the ALT and R keys to return the system to 
the MAIN menu. 



DATA 


INPUT 


REPORTS 


PLOTS 


QUIT 


V i ew 


reports 


Print repor ts 





Figure 27. The Main Menu 
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Figure 28. The Reports Menu 
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Figure 29. The View (1) Menu 



The user also may print the reports for any month by 
selecting either PRINT (1) or PRINT (2) from the REPORTS 
submenu (Figure 30) and then by selecting the desired month 
(Figure 31) . While printing continues in the background, 
the system returns the user to the REPORTS submenu. If the 
user does not wish to view or print any more reports, he/she 
should press the ESC key and return to the MAIN menu. 
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Figure 30. The Reports Menu 
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Figure 31. The Print (1) Menu 



C . PLOTS 

Plots of the first four performance indicators can be 
obtained by selecting PLOTS from the MAIN menu (Figure 32) . 
The user must select VIEW PLOTS from this submenu to begin 
defining that plot to view (Figure 33) . The subsequent 
submenu allows the user to choose that performance indicator 
he/she would lilce to view. For instance, the user may want 
to view a plot of the margin percentage for the last twelve 
months ending in January. He/she would select MARGIN % (1) 
from the VIEW PLOTS submenu (Figure 34) . The following menu 
allows the user to select JAN to identify the twelve month 
range of data that he/she wishes to view. Figure 35 is an 
example of a performance indicator plot. The user can 
return to the VIEW PLOTS submenu from the plot being 
displayed to view more plots by pressing the ESC key. 
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VIEW PLOTS 



PRINT PLOTS 



View plots of several performance indicators 



Figure 33. The Plots Menu 



MARGIN * ( 1} 



MARGIN * (2) RETURN ON CAPITAL (1) RETURN ON CAPITAL (2) 



View a plot of the Margin % ending In January - June 



[ASSET TURNOVER (1] ASSET TURNOVER (2] % GROSS MARGIN ON SALES(I) 

* GROSS MARGIN ON SALES (2)] 
figure 34. The View Plots Menu 



If the user views a plot that he/she would like printed, 
he/she should press the ESC key twice to exit the plot and 
return to the PLOTS submenu. Now the user must select the 
menu item PRINT PLOTS (Figure 35) . The system begins 
printing the plot in the background while it returns the 
user to the VIEW PLOTS submenu. The user may now view other 
plots and then print them in the same way. 
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Figure 35. Plot of Return on Capital 
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D. QUIT 

The user also may save the current application and/or 
exit Lotus 1-2-3 by selecting QUIT from the MAIN menu 
(Figure 37) . To save the current file under the same name 
and in the same location on disk, the user should select the 
submenu item SAVE & REPLACE (Figure 38) . The system uses a 
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